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1. Introduction

Recently, the liaison statement LS S4-000688 from 3GPP-TSG-T2 requested that a file format for Multimedia Messaging Service (MMS) elements be addressed in S4.  Until now, MP4 has been the only candidate file format proposed for consideration at S4. The purpose of this document is to propose an alternative file format for MMS. 

This document gives a brief overview of the Advanced Systems Format (ASF), which we believe complies fully with the requirements proposed by T2 and also provides additional benefits and avoids some weaknesses of the format currently being contemplated by S4.  In particular, ASF provides full compatibility with technologies that are already fully deployed in existing streaming and messaging services on the Internet (both wireless and wired).  Considering this advantage, together with the open specifications for this technology, we respectfully request that S4 give serious and careful consideration to ASF and defer a response to T2 until adequate evaluation and discussion of its relative merits have taken place.

2. The ASF File Format

ASF is a next generation, general-purpose multimedia file format that was designed by Microsoft to store arbitrary multimedia streams and meta-data.  Unlike other file format specifications (from Microsoft or other companies), ASF was designed specifically for use in networked environments such as the Internet (wireless or wired). 

2.1 Compliance with 3GPP and ETSI IPR policy.
This submission is made pursuant to the Third Generation Partnership Project Agreement.  Furthermore, Microsoft, as a member of ETSI, makes this submission in accordance with ETSI's IPR policy.  Please see Appendix A for the complete legal statement regarding this submission.

3. Advantages of ASF File Format


3.1 Application-neutral format

ASF is designed to be used for local playback, progressive download, or streaming use.  In other words, the file format has provisions that allow the content to be repurposed for any use, without requiring any modification.  
3.1.1. Local playback

ASF files can be used as is for local playback.  The format provides for rich presentations, containing many multimedia elements.  By using 64-bit offsets, ASF allows storage of content of practically unlimited length.

ASF is easily played back from any locally accessible storage, such as a hard drive, zip disk, CD, DVD, MMC card, SD card, flash memory, or any other yet to be designed storage medium.
3.1.2. Progressive playback (i.e. download from a non-streaming server)

The ASF file format was carefully designed so that a partially downloaded ASF file is perfectly functional.  This means an ASF file can be played as it is being downloaded from a non-streaming server (such as a normal HTTP web server), and the user does not need to wait until the file is fully downloaded to begin viewing or interacting with the content.  Therefore, with ASF it is possible to implement "pseudo-streaming" using a HTTP web server.  Note, it is possible to seek to any position (backwards and forwards) within any partially available portion of an ASF file.  (Seeking in ASF does not require the use of an index object.)
3.1.3. Streaming playback

The ASF file format is inherently streamable. In ASF, all media streams are multiplexed together, interleaved, and stored in fixed-size packets.  The packets are laid out in transmission order, and each packet is tagged with a send time.  This "ready-to-transmit" form of multiplexed multimedia data is a unique benefit of ASF.  (ASF does not required any additional “hint tracks” or meta-information in order to be streamed.)

3.2. Wide Deployment
There are currently 220 million Media Players distributed from Microsoft alone that support the ASF format.  In addition, practically all leading media players from other companies such as Real Jukebox, MusicMatch and WinAmp support ASF.  ASF is unique in having such multi-vendor support among multimedia formats.

The advantage of this ubiquity is that multimedia messages transmitted from a mobile terminal to a Personal Computer can practically be guaranteed to be viewable by the consumer, without requiring new software to be downloaded.  This advantage cannot be underestimated, as supporting multimedia applications can be a major challenge for the wireless carriers and mobile terminal manufacturers.
3.3. Content Availability

ASF is widely deployed on the Internet today, representing hundreds of thousands of hours of audio and video content from leading content suppliers.  Unlike other solutions, such content does not have to be converted for use in streaming or downloading.

3.4. Efficient Implementation

ASF has been designed to require very little resources in terms of memory and CPU usage.   The reference ASF parsing code in the ASF specification consists of less than 100 lines of executable C code.  This reference ASF parsing code compiles to 514 bytes of Intel x86 machine code.
ASF is designed so that all file access during playback is sequential and no extra buffers are required (beyond buffers required by the decoders themselves).
3.5.  Extensive Uses in Embedded Devices

ASF has been implemented across many architectures and operating systems.  Implementations exist for practically all major instructions sets including ARM, TI, X86, and various others.  Operating systems supported include Windows, MacOS, Windows CE, Linux, etc.

Currently, over 60 non-PC devices ship with built-in support for ASF.  These range from digital audio players to wireless multimedia terminals.  Streaming applications are shipping today, on Windows CE from Compaq and others.

3.6. Codec Neutral

The ASF file format is designed to be codec neutral.  An integer field in the “stream properties object” in the ASF header section identifies the codec.  There is a registration procedure for new codecs.

3.7. Streaming Protocol Neutral

The ASF file format is designed to be independent of streaming protocol.  In particular, ASF is designed to work well whether or not the streaming protocol defines a method for keeping audio and video codestreams synchronized.  In particular:

If the streaming protocol does not define audio/video synchronization, then it is efficient and advisable to transmit ASF without change over the wire.  (ASF will then be parsed by the receiving device.)

If the streaming protocol does define audio/video synchronization, then the streaming server can easily extract the audio and video codestreams from an ASF file and transmit these codestreams directly (without the encapsulating ASF packets.)

3.8. Extensible Header

The ASF header section is extensible.  New objects can be added to the header section by defining a new 128-bit UUID (universally unique identifier).  These objects can be added in a compatible way because all existing players are guaranteed to ignore unknown header objects.  This allows new informational or special purpose header objects to be defined in the future.

3.9. Extensible Stream Types

The ASF file format allows for the definition of stream types.  There is a 128-bit UUID field in the stream properties object that gives the stream type.  Existing players are guaranteed to ignore all unknown stream types.  This will allow new stream types (beyond audio and video) to be defined in the future if needed, and these can be introduced without breaking compatibility with any existing players.
4. Conclusions

We believe that any multimedia standard should have full compatibility with existing, wired standards.  Creating islands of standards will lead to very slow adoption of technology, due to reluctance of content owners to encode to yet another format, especially if that new format has a small initial installed base.  We believe that the selection of ASF will ensure that compatibility is maintained between the wireless and wired worlds.

We respectfully request that S4 give serious and careful consideration to ASF as a candidate file format for MMS in addition to MP4, since ASF provides additional benefits and avoids some weaknesses of the MP4 format currently being contemplated by S4.  Given the long lasting effects of any file format selection by 3GPP, it is our recommendation that adequate time be allocated to evaluate and discuss these two alternatives.
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Appendix A

Legal Statement
This submission is made pursuant to the Third Generation Partnership Project Agreement.  Microsoft Europe SARL, as a member of ETSI, makes this submission in accordance with ETSI's IPR policy.  Any intellectual property in this submission is the property of Microsoft Corporation ("Microsoft"), the parent of Microsoft Europe SARL.  Microsoft hereby grants to 3GPP and ETSI a perpetual, nonexclusive, non-sublicensable, non assignable, royalty-free, world-wide right and license under any Microsoft copyrights in this contribution to copy, publish and distribute the contribution, as well as a right and license of the same scope to any derivative works prepared by 3GPP and ETSI and based on, or incorporating all or part of the contribution. 

This contribution and the information contained herein is provided on an "AS IS" basis and to the maximum extent permitted by applicable law, Microsoft provides the contribution AS IS AND WITH ALL FAULTS, and hereby disclaims all other warranties and conditions, either express, implied or statutory, including, but not limited to, any (if any) implied warranties, duties or conditions of merchantability, of fitness for a particular purpose, of accuracy or completeness of responses, of results, of workmanlike effort, of lack of viruses, and of lack of negligence, all with regard to the contribution.  ALSO, THERE IS NO WARRANTY OR CONDITION OF TITLE, QUIET ENJOYMENT, QUIET POSSESSION, CORRESPONDENCE TO DESCRIPTION OR NON-INFRINGEMENT WITH REGARD TO THE CONTRIBUTION.

IN NO EVENT WILL MICROSOFT BE LIABLE TO ANY OTHER PARTY INCLUDING 3GPP AND/OR ETSI AND ITS MEMBERS FOR THE COST OF PROCURING SUBSTITUTE GOODS OR SERVICES, LOST PROFITS, LOSS OF USE, LOSS OF DATA, OR ANY INCIDENTAL, CONSEQUENTIAL, DIRECT, INDIRECT, OR SPECIAL DAMAGES WHETHER UNDER CONTRACT, TORT, WARRANTY, OR OTHERWISE, ARISING IN ANY WAY OUT OF THIS OR ANY OTHER AGREEMENT RELATING TO THIS DOCUMENT, WHETHER OR NOT SUCH PARTY HAD ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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